M any people are under the mistaken belief that test creation is a simple endeavor. Few actually consider the steps involved. Just write a question down and then make up a few incorrect answers and you are done, right? In reality, nothing could be further from the truth. There is an entire profession focused on the process of creating tests to assess knowledge. The term Bpsychometrics[ has been coined to describe this process. It turns out that question (item) writing is a very developed science. The procedure for item acquisition is outlined in this article.
In 2005, the Society for Imaging Informatics in Medicine (SIIM) launched the program to develop a certification credential for imaging informatics professionals, the Certified Imaging Informatics Professional (CIIP). In preparing the program, SIIM has dedicated substantial resources and support to establish an examination that could be considered as a standard for professionals who want to be certified in imaging informatics. Credentialing individuals in a profession establishes criteria for fairness, quality, competence, and safety. The CIIP program is a knowledge-based certification that intends to measure competence as well as establish standards for professional knowledge, skills, and practice.
The American Registry of Radiologic Technologists (ARRT) has also provided psychometric and training services to many of the individuals who have been tasked with the responsibility of writing questions for the CIIP exam. SIIM is pleased to be working in conjunction with such a well-respected and experienced organization.
SIIM endeavors to meet the standards of the National Organization for Competency Assurance in developing its program. These include the creation of a job task analysis, 1 followed by a test content outline that incorporates the tasks and skills central to the profession in the exam instrument.
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The first step in certification program development is to identify the goal. Primarily, we want to assess the knowledge and skills of the individual taking the exam. 3 The creation of items must be carefully crafted to meet that goal. Although some of the questions should simply test whether the candidate can recall facts, others go a little deeper. Some questions on a professional-level exam should take the next step by assessing the individual"s ability to understand the why and how of some concepts. It is also crucial that the questions asked are actually related to the practice being tested.
Although it would be easy to include nuclear reaction physics on an imaging informatics exam, it would be discriminatory against individuals who had not received specific training in that discipline and has little or nothing to do with the actual job of an imaging informatics professional. 4 The next question is what format the test will take. Should the exam be paper-based or computerbased? Will the exam be multiple choice or essay? Should the exam have a practical portion requiring onsite review? Each of these questions has to be carefully considered against the goals of the program. Although each format has its advantages and disadvantages, in most cases the multiple-choice exam is the most cost-effective and easily standardized format. Multiple-choice exams also provide the most flexible format for continued exam development. In an industry such as imaging informatics, where change is a constant, the ability to adapt the exam over time is crucial. The decision to make the CIIP exam computer-based was also an easy choice-in an industry that is based on the process of moving from printed media to digital, it would be a contradiction to offer the exam in a paper-based format.
Several major tasks must take place before the first question is finalized for the test. To get an exam certified by the National Commission for Certifying Agencies, a strict set of guidelines must be followed.
1 First, a job task analysis must be completed to define the tasks that are actually performed by professionals in the field. Based on the results of that task analysis, a test content outline must be defined and published. The next step is the item writing. And this is just the beginning. A brief outline of the process is shown in Figure 1 . For the sake of simplicity, let us just focus on the item development and validation process. There has actually been a great deal of work performed to teach individuals to take tests. In many cases, it is possible to train an individual to pass an exam with no real practical knowledge of the topics covered. Take the following question, for example:
The flub extension of the triangular que is also sometimes referred to as an:
If you chose a as the correct answer, you were correct. Simple grammatical cluing such as shown in the example are dead giveaways. Another example:
What is the primary purpose of the frang in coniging?
a. To remove frang-clangs b. To pare chamalls c. To upon rognor d. To fix barnets Did you choose a again? You would not be alone if you were able to guess the answer based on the fact it was the only answer that included terms from within the question.
Other types of cluing are also easy to miss by question writers, such as giving the answer to a question in the form of a previous item on the exam, use of plurality, and including the answer phrase within the question. Nonsense answers also have been shown to greatly improve the examinee"s chance of guessing the correct answer. Because of the risk of certifying an individual who may not completely understand the subject matter, the SIIM Certification Committee has gone to great lengths to provide training from top-quality psychometricians who have worked with such organizations as the ARRT and the American College Testing Assessment.
The committee has recruited some of the best and brightest from our field to assemble the questions. Given the diverse background of individuals who work in our profession, the goal was to have as many of those professional career paths as possible included. On the Item Acquisition Subcommittee, we have radiologists, radiologic technologists, physicists, computer science majors, network engineers PhDs, and others who now work within the field of imaging informatics. The items developed and approved for the exam will cover the entire domain of knowledge needed by an imaging informatics professional.
Questions submitted for the exam must go through a multistep process before approval. Each question must be submitted by an approved item writer through an electronic submission program developed in conjunction with ARRT. Each question has to be linked to an item on the test content outline discussed previously. For the question to make it through the submission process, it must also include the reference material from which it was developed. A full listing of these references will be made available to those wanting to study for the exam. Based on the test content outline number assigned, the question will be referred to expert reviewers who have been assigned the responsibility of that particular content area. This process takes the question from development through the technical validation of the material.
After the approval of the question by the expert reviewer, one final step is required. The Certification Committee felt it worthwhile to expand the process to include a final review by a committee of individuals who have experience and training in item review, and who will look at each question for cluing and/or grammatical errors. It is this additional check that finalizes the validation process and allows the item to be entered into the item bank.
Items that make it into the item bank are then available for the test assembly committee, which will use the items in the bank to build the exam. This is not the end of the review process, however. The real test of an item is how it performs on the exam. Within the item bank itself, there are tools to evaluate how difficult the item is, as well as whether it is correctly answered by individuals who demonstrate a thorough grasp of the subject based on similar subject items. Every exam administered will be reviewed for questions that may need to be removed from active status within the bank. This review is carried out to ensure that subsequent exams are relevant and complete.
In summary, the process of writing items for the SIIM CIIP exam is lengthy and difficult. From validating that the question is applicable to providing excellent training opportunities to the individuals involved, the volunteers in this process have worked very hard. It is only through their dedication and support that an endeavor such as this is possible. The goal of the certification committee is to produce a quality exam and certification credential that will make the individual achieving that credential a highly sought professional. We hope that the day will come that the bearer of these credentials will be able to do so with a great sense of pride and accomplishment. 
